Introduction: a routine diagnosis of Dengue virus (DENV) infection is not usually conducted in hospitals. Because symptoms overlap, many potential
Introduction
Dengue is a tropical disease transmitted by mosquitoes of the genus Aedes [1, 2] . Infection by dengue virus causes flu-like illness and can occasionally develop to severe complications and death.
Dengue has grown dramatically over the years and it is estimated that about half of the world population is now at risk [3] . Dengue is a leading cause of serious illness and death among children in Asia and Latin America [3] . Yet the real number of dengue cases is underreported and many cases are misclassified [3] . In Africa, at least 15 countries declared locally acquired dengue cases since 1960.
Moreover, dengue has frequently been detected in travellers returning from over 30 African countries. In Central African region, dengue is highly prevalent and cases of dengue infection have been reported in recent dengue-like symptoms outbreaks in Cameroon and Gabon [4] [5] [6] . A study conducted in three major towns in Cameroon by Demanou et al. [6] , reported dengue virus IgM seroprevalence of 0.3, 0.1 and 0.0% among healthy children in Douala, Garoua and Yaounde respectively but no known study has described DENV IgM seroprevalence among febrile children in Cameroon. WHO gives priority to malaria when considering the aetiology of fever in tropical countries [7] .
It is therefore recommended to think of malaria diagnosis in the first place when feverish syndromes are observed in patients with empirical treatment of malaria administered in sufficient dose and duration. Like malaria or enteric fever, dengue infection symptoms include fever headache, rash, vomit and joint pain [8, 9] . Fever accounts for 70% of purposes of consultation for children visiting health care facilities in Cameroon [10] . More than 80% of primary infection of dengue virus in children are usually asymptomatic and are generally characterized by a fever greater than 38°C in addition to other symptoms identical to those of malaria or enteric fever [11, 12] . A particular feature for dengue fever is that its re-infections can be associated with haemorrhage or shock syndromes in patients [2, 6, [12] [13] [14] [15] [16] [17] [18] [19] . Children under the age of 15 are particularly at risk of developing a severe form of dengue fever (DF) as well as any patient who had already been infected by another serotype of the virus [20] .
Most arboviruses especially DENV are rarely taken into consideration by local clinicians because the disease is not considered as endemic and the diagnosis is always focused on other endemic diseases such as enteric fever and malaria. However, early diagnosis of DF by a rapid diagnostic test for the detection of immunoglobulin M (IgM) and non-structural protein 1 (NS1) is important for preventing potential complications in children [21, 22] and also to limit the overconsumption of anti-malarial drugs and antibiotics by patients who do not need them. This could also help in slowing down the development and emergence of resistance to antibiotics and antimalarial drugs.
Methods
Study design: this study was carried out in 10 public health facilities located in the Adamaoua, Center, Far North, Littoral and West regions of Cameroon. These health care centres are tertiary health facilities serving the low, middle and high income patients. The official languages spoken are French and English.
Research design: this was a cross-sectional multicentric study performed to determine the seroprevalence of dengue virus infection among children presenting with undifferentiated fever in some public health facilities in Cameroon. The study was conducted from March 2016 to April 2017. In absence of data on DENV exposure rates among children attending health facilities with febrile illness in Cameroon, maximum possible proportion was considered to be 0.5 based on [23] and the required sample size calculated to be 384. The study included 961 children aged 0-15 years randomly selected from health facilities. Systematic random sampling was employed by selecting after every third child. Children included in this study were febrile (temperature ≥38°C) with at least one of specific symptoms (fever, headache, rash, vomit and joint pain), aged 4 months to 15 years regardless of gender, ethnicity or tribe. However, we excluded children admitted at the hospital for known diseases or with fever more than seven days.
Description of study sites: the study was conducted in ten areas 
Results
Characteristics of study populations: a total of 961 consenting children attending hospital for febrile illness and for whom the clinician suspected malaria and/or typhoid fever were included in the study. The minimum number of children recruited per site was 60 in Bafia and the highest was 150 in both Kaele and Bankim ( We determined an overall prevalence of 14.4% (138/961) of dengue among children with febrile illness in both urban and semi-urban areas. This finding is in contrast to the study carried out by Chukwuma et al. [29] who investigated the seroprevalence of dengue virus among children with febrile illness in Nnewi (Nigeria) and reported a prevalence rate of 77.1%. Again, the study carried out by Onoja et al. [30] who explored the high rate of unrecognized dengue virus infection in parts of the rainforest region of Nigeria and found a prevalence rate of 23.3%. Dengue virus IgM seroprevalence among febrile children is scarcely documented in Cameroon. However, 14.8% prevalence among children under 6 years of age agrees with a study involving in the same age group of children in Llorin, North central and in parts of the rainforest region of Nigeria, were high prevalence was reported [30, 31] . We observed few positive cases to dengue IgM (7%, 16% and 14% respectively) among the various age group of children febrile illness (less than 1 year, 1-5 years and 6-15 years old respectively). According to WHO recommendations [32] , the diagnosis of dengue virus can be confirmed when at least IgM is positive during seroconversion in paired sera. As previously reported in some studies [4, 6, 8, 33] dengue is endemic in Cameroon but this study is the first carried out among children with febrile illness.
Dengue virus IgM biomarkers were detected in all age groups. This suggests that children were recently bitten by Aedes mosquitoes during the day. However, several authors suggested transmission of antibodies or Dengue virus from mother to child through breastfeeding [34] [35] [36] .
Transmission of DENV in several semi-urban and urban regions ( Figure 1 ) is an indication that it is widespread in urban and semiurban populations. Human-DENV-Mosquito cycle has been reportedly found in nearly all urban and semi-urban environments throughout the tropics and subtropics [37] . Dengue in tropical and subtropical regions has increased due to uncontrolled urbanization, lack of effective and sustainable vector control programs [38] . 
Conclusion
We have reported seroprevalence of dengue virus in fever illness children, from some health facilities in Cameroon for the first time.
Our study has revealed that dengue prevalence is low in children presenting with febrile illness in Cameroon. However, getting a realistic prevalence would demand a more representative sample size (numbers and multiple health facilities). Nevertheless, with this study, it has become more evident that routine dengue testing should be done in febrile illnesses children and may be adults in the hospitals of Cameroon to avoid being surprised by an epidemic due to inadequate patient follow-up. In addition, further research to determine acute fever due to dengue infection, the circulating serotypes and strains of the virus in the study environment are warranted.
What is known about this topic
 Dengue is endemic in Cameroon;
 Malaria and enteric fever are the main causes of feverish syndromes in patients coming in consultation in health centre. Tables and figure   Table 1 : demographic characteristics of the children with febrile illness according to sites characteristics 
What this study adds

